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p; IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re application of: Christopher A. Tokarz, et al ) 




Application No.: 10/708,807 ) 


Art Unit: Not Assigned 


Filed: March 26, 2004 ) 


Examiner: Not Assigned 


Title: Thermomechanical Processing Routes ) 
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Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



DECLARATION OF CHRISTOPHER A. TOKARZ UNDER 37 CM. § 1.98 

Sir: 

I, Christopher A. Tokarz, declare as follows: 

1 . I am a United States citizen and my domicile address is 1976 Presidio 
Drive, Mt. Pleasant, South Carolina 29466. 

2. I received my Bachelor of Science degree in Material Science and 
Engineering in May 1996 from the University of Florida. 

3. I have been employed since June 1996 as a metallurgist by Nucor 
Corporation, 2100 Rexford Road, Charlotte, North Carolina ("Nucor"), at its Nucor 
Steel-Berkeley facility in Huger, South Carolina and my current position is Hot Mill 
Process Engineer in the automation and programming group. 

4. From April 1998 to August 2003, my position was Hot Mill Metallurgist. 
My duties included responsibility for ensuring that the metallurgical composition, 
microstructure, and mechanical characteristics of the steel produced at the facility met 
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product specifications. I regularly oversaw hot rolling of thin slab into coils. 

5. I have personal knowledge of the characteristics of line pipe steel as 
specified under the American Petroleum Institute (API) 5L standard. 

6. I have personal knowledge of the difficulties encountered by the presence 
of coarse ferrite grains in heavy gauge microalloyed steel strip, which can cause high 
background noise levels in Ultrasonic Testing of pipe made from this steel and may 
thereby hide supercritical flaws or defects. Such coarse grains can also lower strength 
and toughness. 

7. I am a co-inventor of U.S. provisional patent application Serial Number 
60/458,153, entitled "Thermomechanical Processing Routes in Compact Strip Production 
of High-Strength Low- Alloy Steel," and filed on March 27, 2003 in the name of Anthony 
J. DeArdo et al. (the "Application"). 

8. I am also a co-inventor of U.S. nonprovisional patent application Serial 
Number 10/708,807, entitled "Thermomechanical Processing Routes in Compact Strip 
Production of High-Strength Low- Alloy Steel," and filed on March 26, 2004 in the name 
of Christopher A. Tokarz et al. (the "Application"), which claims priority to Serial 
Number 60/458,153. 

9. The Application claims a thermomechanical process for making high- 
strength low-alloy steel by compact strip production, and includes steel intended to meet 
the requirements of API 5L X42 line pipe and greater. 

10. As is the industry practice, in the process of developing a new method of 
manufacture, it is necessary to run experimental heats of slabs and roll prototype coils. 
Subsequent to production, Nucor tests the steel for mechanical characteristics and 
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sometimes microstructure. 

1 1 . The experimental heats performed for the present invention resulted in a 
number of experimental coils each approximately up to 6 feet in diameter, with a width of 
4 feet, and an area on the order of from 6,000-8,000 square feet. 

12. In the Nucor-Berkeley finishing mill there are six roll stands available, and 
the roll stands are referred to in sequence from start to end as Fl, F2, F3, F4, F5, and F6. 
The last roll stand in service is F6. Typical hot mill configuration is between five and 
seven mill stands. 

13. One feature of the inventive method includes increasing the interpass 
times between roll stands to allow recrystallization of austenite to occur. Nucor 
accomplishes this increase in interpass time in practice by eliminating deformation at 
certain early roll stands, also referred to as "dummying" those roll stands. Concurrently 
the deformation at selected remaining roll stands is increased, causing the coil to meet 
gauge requirements. 

14. Nucor's customer for line pipe (the "Customer") became a partner in 
development by supplying orders for material used in experimental trials by Nucor and 
providing feedback on the performance of the experimental prototypes. Nucor disclosed 
the general idea behind the method of dummying stands in making the steel to the 
Customer, but not to others. 

15. Under industry practice, "stock" grade steel is excess, defective, or 
experimental steel. Stock steel is stored in the "yard" at Nucor's facility, not having been 
preordered by a customer. Stock steel is ordered by customers after production and sold 
on the "secondary market" without notification, certification, or guarantee of its 
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microstructure or mechanical characteristics. Accordingly, stock steel may be considered 
generic. 

16. Nucor made experimental prototype high-strength low-alloy steel intended 
to conform to API 5L X42, and X52 requirements starting on or about May 1, 2001 with, 
for example, F3, F4, and F3 & F4, and F4 & F5 respectively dummied on various runs. 
Some of this experimental steel was sold prior to one year in advance of the priority date 
of March 27, 2003, or March 27, 2002, the "Critical Date," to the Customer and, in some 
cases described below, to others as stock steel. Specifically, prior to the Critical Date 
approximately 23 heats cast as approximately 138 coils of steel intended to meet API 5L 
X42 and X52 requirements were made, and 31 heats cast as approximately 185 coils of 
steel intended to meet X60 and X70 requirements were made. The Customer provided 
general feedback to Nucor on these coils. 

17. As an example of the experimental nature of the steel, Nucor produced 
experimental prototype high-strength low-alloy steel coils intended to conform to API 5L 
X42 on or about May 1, 2001 . Stands F3 and F3 & F4 were dummied in separate runs, 
with 4 coils being made in the trial. The steel was unacceptable because of a "banded" 
microstructure caused by coarse ferrite grains through the microstructure that precludes 
accurate Ultrasonic Testing of welds, as referred to in paragraph 6 above. This 
experimental steel was sold prior to the Critical Date. 

18. As a further example, Nucor performed experimental trials to make ten 
prototype coils of steel intended to conform to X60 and X70 with various combinations 
of stands dummied on or about October 27, 2001. These prototype slabs were sold prior 
to the Critical Date, but again, not for their intended purpose. The bulk of these coils 
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were sold as lower quality piling steel The remainder of this steel was sold as stock 
steel. 

19. Two experimental prototype heats of steel intended to conform to X70 
were ordered on December 28, 2001, rolled with two stands dummied on January 17, 
2002, shipped and invoiced on January 26, 2002. The Customer tested these coils of X70 
steel on March 12, 2002. The Customer provided feedback from testing of these coils to 
Nucor, including tensile strength testing, impact testing, and ultrasonic testing. 

20. One experimental prototype slab of steel intended to conform to X60 was 
ordered by the Customer on March 6, 2002, rolled with stands F3 & F4 dummied on the 
Critical Date of March 27, 2002, shipped on April 1, 2002, and invoiced on April 4, 
2002. The Customer provided feedback on this steel, which was used for its intended 
purpose as line pipe. 

21. All of the coils rolled through the Critical Date were produced for 
experimental purposes to obtain the data necessary to verify the method steps and 
measure the properties required for acceptable line pipe intended to meet the 
requirements of X42 grade steel and greater. These coils were prototypes of the present 
invention. 

22. Purchasers of any experimental prototype steel coils from the Customer, 
as well as other customers of Nucor that bought stock steel, are highly unlikely to have 
found out about its novel method of manufacture, as this cannot be identified by 
inspection of the steel. 

23. The invention was not complete until after the Critical Date, upon 
completion of developmental testing trial runs to verify it suitable for its intended use. 
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24. I hereby declare that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false statements 
and the like so made are punishable by fine or imprisonment, or both, under Section 1001 
of Title 18 of the United States Code, and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 
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